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Abstract

Effects of Raphani Semen on Immuno-response in the Mouse Model of allergic Asthma

Ki-Chul, Park - Jai-Young, Park - Hee-Soo, Park

Department of Acupuncture & Moxibustion, College of Oriental Medicine,
Sang-Ji University

Objective : This study was carried out to investigate the effects of Raphani Semen on immuno-response in the mouse model of allergic
asthma.

Methods : In this study, BALB/C mice were divided into 6 groups : Normal (Non-treated group), Control (Group with not treated after
allergic sensitization and induction by ovalbumin), Treat [ (Group with the oral administration of saline after allergic sensitization and
induction by ovalbumin), Treat II (Allergic asthma group treated with acupuncture (BL 13)), Treat [l (Allergic asthma group treated with
the oral administration of Raphani Semen) and Treat [V (Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL
13)). The effect on cytokine was assessed by measuring cytokine (IL-2, IL-4, IL-5, IL-10, IL-12, IFN-r) in bronchoalveoar lavage
fluid(ELISA).

Results : The results obtained as follows :

1. The productioﬁ of Interleukin-2 was decreased significantly in Treat T group, Treat Il group and Treat [V group as compared with
Control group.

2. The production of Interleukin-4 was decreased significantly in Treat ] group, Treat [l group and Treat [V group as compared with
Control group. Among them, the production of Interleukin-4 was decreased remarkably in Treat [V group as compared with other groups.

3. The production of Interleukin-5 was decreased significantly in Treat T group and Treat IV group as compared with Control group.

4. The production of Interleukin-10 was decreased significantly in Treat I group and Treat [] group as compared with Control group.

5. The production of Interleukin-12 was all decreased significantly in Treat 1 group, Treat II group, Treat [l group and Treat IV
group as compared with Control group.

6. The production of Interferon- showed no significant changes in Treat T group, Treat T group, Treat [l group and Treat IV group
as compared with Control group.
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revelation of allergic asthma.
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Conclusion : These results show that the production of Interleukin-4, 5 was decreased significantly in allergic asthma group treated with
the herbal-acupuncture of Raphani Semen (BL 13). It is known that inactivity of Th2 cell constrained the revelation and controlled

hypersenstive action. As to this mechanism, it is suggested that the herbal-acupuncture of Raphani Semen (BL 13) constrained the

Key words : Allergic asthma, Raphani Semen, Pyesu(BL 13), BALB/C mouse, Herbal-acupuncture.
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9. #iat mam

A4 A7 EA Al SPSS for Windows(release
5.0.2, Copyright Spss Inc.)& Al&38tgdch H&H HAZS
SHEE TAA gt I A7t P<0.05 75 A
T ool Aoty Ao dPEAHEA] (one-
way ANOVA)S o83t a =0.05 550l A ALt
22 Duncan®] tEHAAAYY s} 2zt groupS M|
a4

. FERAGE

1. Interleukin-2 2@ moll v]X= HE

A A7 (Normal) S 24.1745.328pg/ ml 0] ¢ 3, ) 22
(Control)& 46.75+7.997pg/nl, A&l G4 Fof F(Treat
1)S 38.40+5.889pg/ml, AHHF(Treat )L 26.93+
5.856pg/nl, & 73 TF o H(Treat M) 53.51£7.846py
m, 2k %) 2] H(Treat V)< 19.12+1.465pg/m 22 e}

Table 1. The Productivity of Interleukin-2 in the Mouse Model of allergic Asthma by various Treat Methods.

Group No. of animals Interleukin-2(pg/m ) Duncan’ s grouping
Normal 8 241715328 AB”
Control 8 46.75+7.997 C

Treat 8 38.40+5.889* D

Treat ]I 8 26.93+5.856* B
Treat[l] 8 53.51+£7.846 ‘E
TreatlV 8 19.12+ 1.465* A

a) : Mean + Standard Error

b) : Means with different letters(A,B,C,D,E) within a column are significantly different from each other =0.05 as determines by Duncan' s

multiple-range test.
* : Statistical significance compared with control (p<0.05)
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Figure 1. IL-2 production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat T : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin.
Treat I : Allergic asthma group treated with acupuncture (BL 13).

Treat I : Allergic asthma group treated with oral the administration of Raphani Semen.

Treat IV : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

* : Statistical significance compared with control (p<0.05)
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KigFrt 22 ma Sl s SREEd niA: §8

U AEds FAL AT AT E U olF B FUch (Table T, Fig. 1)
o Hlste] HEN A Ao 4E A1E
FZolHE oML HolA WA e R&ES 2. Interleukin-4 2Rl X #B
Bo Foh o]F A FAME thE Zoll Hlste :
Interleukin-29] AjAteko] AA A 774EL B & g A2y Z(Normal)2 11.48+0.65%pg/nl 0| T, h 27
Qo (Control)-2 17.08+1.866pg/ml, A& HF Fo F(Treat
Duncan ThZH AR & 74 vl glojA 1) 1442+1.378pg/nl, A8 F(Treat ) 13.88+
T AdEE Add dE BE FAAM 4949 e A 1491pg/nl, FE BT H(Treat 1) 15.7613.008pg/

Table 1. The Productivity of Interleukin-4 in the Mouse Model of allergic Asthma by various Treat Methods.

Group No. of animals Interleukin-4(pg/nl ) Duncan’ s grouping
Normal 8 11.4840.659° AY
Control 8 17.0841.866 B

Treat 8 1442+ 1.378* CE

Treat [I 8 13.88+1.491* D
Treatll 8 15.764:3.008 BE
Treat[V 8 12.20+0.286* AD

a) : Mean + Standard Error

b) : Means with different letters(A,B,C,D,E) within a column are significantly different from each other a=0.05 as determines by Duncan' s
multiple-range test.

* : Statistical significance compared with control (p<0.05)
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Figure 2. 1.4 production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat I : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin. -
Treat II : Allergic asthma group treated with acupuncture (BL 13).

Treat Il : Allergic asthma group treated with the oral administration of Raphani Semen.

Treat IV : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

* : Statistical significance compared with control (p<0.05)
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AP GHA A5 A 1S

o, AR A(Treat V)& 122040286pg/nl 02 e = )22 AAYS A2 402 A7
U A Fog, AR EH A FAAE o) o8 e AolE Ho Fom AR EE
Zzo Higtd F94 QA Zastiy FE AFFEY ATFAE, 49T FAL A2 94
TAME Fo4E Hold $AT ZAHE BEEE AolE Ho FUoh (Table 11, Fig. 2)

He Tk o]F A AN E TE Fol vE

o] Interleukin-49] AAkgko] A slA AL B 4 3. Interleukin-5 ARl vj2 &= BE

A
Duncan th 8944l A% /A Hiwe] oiA A3Z(Normal)2 9.72+4.512pg/ul 01 R ZL, NEF

¥ 42
e e &L

Table T1. The Productivity of Interleukin-5 in the Mouse Mode] of allergic Asthma by various Treat Methods.

Group No. of animals Interleukin-5(pg/ml) Duncan’ s grouping
Normal 8 9.7244512 AP
Control 8 29.07+11.069 B

Treat 8 10.65+5.889* A

Treat [I 8 25.38+14.370 BC

Treatl 8 31.07£6.090 B

Treat[y 8 18.7216.189* AC

a) : Mean + Standard Error : A

b) : Means with different letters(A,B,C) within a column are significantly different from each other @ =0.05 as determines by Duncan’ s
multiple-range test.

* : Statistical significance compared with control (p<0.05)
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Figure 3. IL-5 production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat T : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin.
Treat [T : Allergic asthma group treated with acupuncture (BL. 13).

Treat [l : Allergic asthma group treated with the oral administration of Raphani Semen.

Treat IV : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

* : Statistical significance compared with control (p<0.03)
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(Control)- 29.07+11.069pg/ul, A 25 F o F(Treat
[)2 10.65+5.889pg/nl, A3 (Treat 1) 25.38+
14.370pg/ml, k8 7% (Treat ML 31.07+
6.090pg/ml, kA2 2) (Treat V)& 18.72+6.189pg/nl 2.
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Table IV. The Productivity of Interfeukin- 10 in the Mouse Model of allergic Asthma by various Treat Methods.

Group No. of animals Interleukin-10(pg/mt) Duncan’ s grouping
Normal 8 26.05+£2.967° AY
Control 8 319143462 BC
Treat | 8 28.55+2.158* AB
Treat [T 8 35.73+7.123 C
Treat(l 8 25.80+1.013* A
Treat]y 8 34.19+2.930 C

a): Mean + Standard Error

b) : Means with different letters(A,B,C) within a column are significantly different from each other a=0.05 as determines by Duncan's

multiple-range test.
* : Statistical significance compared with control (p<0.05)
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Figure 4. IL-10 production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat T : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin.
Treat [ : Allergic asthma group treated with acupuncture (BL 13).

Treat [ : Allergic asthma group treated with the oral administration of Raphani Semen.

Treat IV : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

* : Statistical significance compared with control (p<0.05)
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gl s A5 A1

4. Interleukin-10 £ &oll WA+ B8 = izl Histe] F94 A #asdouw A

A7 (Normal)S 26.05+2.967pg/m o) T, BI2F 2 ok

(Control)2 31.91+3462pg/nl, A A F5 Fof E(Treat Duncan Tk 9 A} 93t 7] vlwe] glolA
[)Z 28.55+2.158pg/nl, A F(Treat 1) 3573+ = RIS d8 AFEFALH F94 UE AJo)&
7.123pg/nl, FE AFFAF(Treat )L 25.80+ Ho FUT A2 A2 AeESF 54
1.013pg/ml, P X &) H(Treat V)2 34.194+2.930pg/nl . 23 FE AFFAZH F94 e HolE Ho F

2 yeht ddds Rt HE ATFANA ATk (Table IV, Fig. 4)

Table V. The Productivity of Interleukin-12 in the Mouse Model of allergic Asthma by various Treat Methods.

Group No. of animals Interleukin-12(pg/ul) Duncan’ s grouping
Nomal 8 745104529 AY
Control 8 13.54+0.330 B
Treat | 8 11.55+£1.252* C
Treat I} 8 11.04£0.735* C
Treat[] 8 11.03+£0.313* C
TreatlV 8 9.26+0.932* D

a) : Mean+ Standard Error

b} : Means with different letters(A,B,C,D) within a column are significantly different from each other a=0.05 as determines by Duncan s
multiple-range test. '

* : Statistical significance compared with control (p<0.05)
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. Figure 5. 1L-12 production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat I : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin.
Treat I : Allergic asthma group treated with acupuncture (BL 13).

Treat [l : Allergic asthma group treated with the oral administration of Raphani Semen.

Treat [V : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

*: Statistical significance compared with control (p<0.05)
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5. Interleukin-12 A ol ]2 $E

A2 Z(Normal)& 7.45+0.452pg/nl o} QA 2, HEZ
(Control)2 13.54+0.330pg/nl, A2 D4 Fof Z(Treat
)& 11.55+1.252pg/nl, A F(Treat 1)< 11.04 +
0.735pg/ul, 2FE 7 FE o] F(Treat M) 11.03+0.313pg/
nl, S A8 F(Treat V)& 9.26+0.932pg/nl &8 e}
g2z vis) AAESs T, AT B ATF
oAZ, FAAZANM BT K4 de #AE HY
Folom 1 % kA ZoNA 2ol uls) s
Zadhe P4 BAFATH

Duncan 9744 98 g vz glojA
AYHESF FAZ AR, FE HATFATNE
94 dE AolE B F gsiod 1 99 gE F3
FYA e AolE BHo F3 Yok £ dxEH
FAXNYZE 47 g ZE H& F94 e 3
o|& Ba} Z4]t}. (Table V, Fig. 5)

¢f do rr

6. Interferon-y AR w2 = HE

A ar2(Normal) & 15.52+ 1.456pg/nl 9.7, Z 2
(Control)2 17.79+1.450pg/ml, 2] & D4 FoJF(Treat
1)& 18.324+2.838pg/ml, A& (Treat ) 19.34 +
1.568pg/nl, k8 7353 2(Treatll) S 17.0613.634pg/

FigT7h FelAA WA BRI A fRREY 0 A PR

ml, 332 F(Treat V)& 18.36+1.987pg/nl 0.2 1}e}
v izl wlE oE ApFoFolA ot Fisiy
1 99 AYAEF T, LT, FRAATAM B
T UklE BEe B0y EF fo4e] e

Duncan T3 91449l & 7 wlael SlolA
E TR Agdds FoL AR, FAY L
A XS Ba FUT O 99 FAAE F94°]
bR gkt (Table VI, Fig. 6)

Table V1. The Productivity of Interferon- in the Mouse Model of allergic Asthma by various Treat Methods.

Group No. of animals Interferon-y(pg/ml) Duncan’ s grouping
Normal 8 15.52+1.456° AY
Control 8 17.79+1.450 AB
Treat | 8 18.32+£2.838 B
Treat 11 8 19.34+1.568 B
Treat [l 8 17.06+3.634 AB
Treat[V 8 18.36+1.987 B

a) : Mean % Standard Error

b) : Means with different letters(A,B) within a column are significantly different from each other @ =0.05 as determines by Duncan’s

multiple-range test.
* : Statistical significance compared with contro} (p<0.05)
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Figure 6. Interferon- production in bronchoalveoar lavage fluid by various treat methods.

Normal : Non-treated group.

Control : Group with not treated after allergic sensitization and induction by ovalbumin.

Treat I : Group with the oral administration of saline after allergic sensitization and induction by ovalbumin.
Treat ]] : Allergic asthma group treated with acupuncture (BL 13).
Treat 1 : Allergic asthma group treated with the oral administration of Raphani Semen.

Treat IV : Allergic asthma group treated with the herbal-acupuncture of Raphani Semen (BL 13).

* : Statistical significance compared with control (p<0.05)
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3k gekEAlse] o SATE A3 ARG
IL-4, IL-13& & AN vascular cell adhesion
molecule-I(VCAM-1) & 747 Hddog 5
F7F A EE Y ZAYZ o] 53 g sige. A
AZ 7187 A4 @A) 73R HZAHG oY H2
Zlol] Th2 cytokine®] EEIo] Z7iele] glee 2 47
A Sl

ThO A 27} Thl1 2= Th2 2 7t2 of o8 712 B
K o] A-&-3tA1Tk cytokine®] @ aFo] 7HF F 83, Th2
HEE THOAZZRE 23{bg o [L49 QFL wo}
A B37t 2153, vk IL-125 Th2 A2 29 23}
L A5ty Thi A|Z29) B3l2 AN,

AAE Th cytokineo] F23t 95 33 e 71
A AHAA IL-12¢ 715 34 &S A st=d],
o|# 3k AL cytokine 8] 9] ZH 3 JA 7} o,
B Ao A= BALB/CAl mouseE thAlO.Z #H F
5*;2%4 Fstpgrste] Zhz o figel w
T L2 gl oA 93-S A9 & Ash BF
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¥ 26.9315.856pg/nl, ey AMOIREAEY 5351 +
7.846pg/ nl, WEHEIERES 19.12+1.465pg/nl 2.8 e}

hh

m°" g

r°" mlm

AT ReAE AR RIAY TN 2z
o Vsl 4B I FaaAo oFE AFTAT
AT OIS ol AT B 248 ua

Atk olF AFAHYZANE TE Fd
Interleukin-29] A4tgo] HASHA HAHE &
t}. (Table [, Fig. 7)

IL-4 Aderel A e FA4eol 1148+
0.65%pg/nl o} M, Bl F-& 17.08+1.866pg/nl, A ] 2]
AF FAZL 14.42+1.378pg/nl, A FL 13.88 +
1491pg/nl, k& AFFALLS 15.76£3.008pg/nl, 32 A
22 1220+0286pg/m 02 JEht AeAds F
& A2 AT E 2Tl vigke {24
Al ZAFFAT FE APFAZNNE F4E Hol
A GAT AAHE BES 2o F3h o)F FgA e
ZoME T2 29 dte] Interleukind ] i+ B
A3HA %‘i%lé £ 7 ek (Table 11, Fig. 8)
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14370pg/ul, 9% AFEAZL 31.07+6.090pg/nl, °H3
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AP ES 18.7246.18%pg/m 0.2 Yeh} AAdF F
o 73 A FAME gz vstd {94 3
A 2GR, ARAAE FA4S B ¢ AT
5] £ Ho FUh GE AFFRAFAE
2ol wg) oL AT 7 Frkse Bee
Ho] Zit) (Table [, Fig. 9)

IL-10 Aabede] wiAle FFS BdTo) 2605 +
2.967pg/ml 012 H, HZT-E 31.91+3462pg/nl, A2l
A4 EodFe 2855+2.158pg/al, ALFE 3573 +
7.123pg/nl, FE AFFAFE 25.80 1.013pg/nl, A
g 7S 34.19+2930py/n 22 e} QA gs F
3 48 AFFZANE gz vstd F944
A #asAey AES FAAFAME Ftst
&g ALY oAl sl (Table IV, Fig.10)

IL-12 A uAe 92 Fdol 745+
0452pg/ul oI oH, 272 13.541+0.330pg/ml, AJ 212
A5 BFE 11.55+1.252pg/nl, AFZL 11.04 £
0.735pg/nl, 4E AFFALE 11.03+0313pg/nl, 43
A& 926+0932pg/ &2 e} R s
A g B, AME, FE ATFAL, A
oM BF F94 g #AE B9 FAeH I F
kg Fol A dzFel vE dAe Fadke
< HojF9)t}. (Table V, Fig. 11)

IFN-y Rakedel) wjAe 93 Fdde] 1552 +
1456pg/m O] QO.H, N2 F-E 17.79+1450pg/ ul, A2} 2]
A4 E72 1832+2.838pg/nl, AP ES 19.34 +
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A2 1836+ 1987py/nl 08 VER} thF ol vls)
S R R e | 1 ) 74 i ot U R S I S R
& Rz, A7, FAAATAN BF STl B
& B B foAdo] UehtA g3t (Table V1,
Fig. 12)
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